M£nnesmann VDO AG KruppstraSe 105 

,60 3 8 8 Franfe furt 
^ ^ VF^RS/DX^we 



iU 

U 



10 



20 



25 



30 



— 

Express Mail mailing label no. EI750168317US 
Pnncr i pft i nn ^ Deposited December 17, 1998 

Display unit 



The invention relates to a display unit, 
particularly for a vehicle, having a dial plate and 
having a display arranged in a region of the dial 
plate . 

Such display units are frequently used in 
modern motor vehicles and are therefore known. The dial 
plate of the pointer-type instrument is a plate having 
a cutout with the display arranged behind it. In this 
instance, the display is designed as an LCD and is 
inserted in a cutout in an optical waveguide arranged 
15 behind the dial plate. As a result of this design, the 
display is illuminated uniformly. 

A disadvantage of the known display unit is the 
presence of a gap between the transparent region and 
the display. As a result of this, reflections may occur 
between the display and the transparent region, and 
these reflections greatly reduce the legibility of the 
display. In addition, in the known display unit, 
extraneous light influences can cause shadows on the 
display, which likewise impairs the legibility of the 
display. Furthermore, the presentation plane of the 
display is different than the dial plate plane, which 
has a scale and/or display symbols; viewed from the 
direction of an observer, the display is arranged 
behind the dial plate plane. This has an additional 
negative effect on the legibility of the display unit. 

The invention is based on the problem of 
designing a display unit of the type mentioned^SSi 
introduction- in such a way that it ensures that the 
display and the dial plate are easy to read. 
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^ The invention achieves this object by virtue of 

the fact that the front of the display, which faces an 
observer, is arranged in the same plane as the front of 
the dial plate, which faces the observer. 
5 As a result of this design, no reflections can 

occur between the dial plate and the display, which may 
be a liquid crystal screen, for example. In addition, 
the formation of shadows caused by extraneous light 
influences is reliably prevented. The display unit 
according to the invention therefore allows the display 
and the dial plate to be read particularly easily. By 
virtue of the invention, the display unit has a 
particularly small physical depth and is also of 
particularly simple design. The dial plate may be a 
15 dial plate of an individual pointer-type instrument or 
else a dial plate which is common to a number of 
pointer-type instruments. 

The display unit according to .the- invention 
comprises a particularly small number of components if 
a front panel of the display is arranged in a cutout in 
the dial plate. 

The formation of shadows as a result of 
extraneous light on the display can be reliably 
prevented, in accordance with another . advantageous 
development of the invention, if a p C fle^Sf£e? J of the 
front panel of a display designed as a liquid crystal 
screen is arranged in the same plane as a film applied 
to the front of the dial plate. 

According to another advantageous development 
of the invention, the display has a uniform surface if 
a film which covers the dial plate and the display is 
designed as a scale and as a pole filter. 

According to another advantageous development 
of the invention, the display can easily be fastened in 
the dial plate if the display is bonded or clipped in 
the cutout in the dial plate. 

According to another advantageous development 
of the invention, the display is particularly reliably 
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held in the dial plate if a rear panel of the display 
is bonded to the back of the dial plate. 

The display unit according to the invention is 
particularly robust if the front panel of the display 
5 is fastened on a support element arranged at the back 
of the dial plate. 

To improve the legibility of the display unit 
according to the invention further, it helps if the 
front panel of the display is connected to an optical 
10 waveguide of the dial plate so as to form a single 
component . 

In addition, this design means that the display 
unit according to the invention comprises a 
particularly small number of components. 
15 The display unit according to the invention is 

illuminated particularly uniformly if the dial plate 
and the display each have a light source to illuminate 
them. 

The display unit according to the invention has 

20 a particularly low weight and is nevertheless highly 
robust if the dial plate is made of plastic. 

Making electrical contact with the display in 
the display unit and robustly holding the display are 
particularly simple if the display is a liquid crystal 

25 screen and if the front pole filter of the liquid 
crystal screen is connected to a dial plate film so as 
to form a single component, the front pole filter being 
spaced apart from other components of the liquid 
crystal screen. This additionally ensures that the 

30 display unit is very easy to read, and moving 
constituent parts of the liquid crystal screen away 
from the dial plate region also affords particularly 
good possibilities for making electrical contact with - 
e.g. directly on a printed circuit board of the display 

35 unit - and holding the screen - e.g. by holding it in a 
solid, support. Particularly as a result of stimuli 
which frequently crop up in motor vehicles as a result 
of vibration, it is essential for high operational 
reliability and a long service life that the liquid 
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crystal screen is held securely. According to this 
advantageous development of the invention, the front 
pole filter is also a constituent part of the display; 
it is merely spaced apart from other components of the 
5 display. Without the front pole filter, operability of 
the liquid crystal screen is not guaranteed. 

It is particularly advantageous if a lightproof 
channel is arranged between the front pole filter and 
the other components of the liquid crystal screen. This 
10 prevents stray light which finds its way at the sides 
into the region between the front pole filter and other 
components of the display from impairing, distorting or 
disabling a display. 

A particularly robust and durable arrangement 
15 of the display in the display unit is achieved if the 
other components of the liquid crystal screen are held 
b £^f frame. In this instance, the frame preferably has 
t , hQ - lightproof channel, which reduces the number of 
components in the display unit and thus increases ease 
20 of assembly. According to another advantageous 
development of the invention, the frame is particularly 
easy to fasten in the display unit if it is bonded or 
V cli PPed into a support for the dial plate. 

The invention permits numerous embodiments. To 
25 clarify its basic principle further, a number of these 
are illustrated in the drawing and described below. In 
the drawing, 

Figure 1 shows a display unit according to the 
invention, 

30 Figure 2 shows a sectional illustration through a dial 
plate of the display unit in Figure 1 along the 
line II - ii, and 
Figures 3-6 show sectional illustrations of further 
embodiments of the display unit according to 

35 ^^^a y the invention " 

Figure 1 shows a display unit for a motor 
vehicle having a dial plate 1 of a pointer-type 
instrument and having a display 2. The pointer-type 
instrument has a scale 3 which is arranged on the dial 
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plate 1 and over which a pointer 4 is held such that it 
can rotate. The pointer-type instrument is designed as 
a tachometer in this case. The display 2 is arranged in 
a central region of the dial plate 1 and is used to 
display a time, for example. 

Figure 2 uses a sectional illustration along 
the line II - II in Figure 1 to show that the display 2 
is bonded in a cutout 5 in the dial plate 1; 
alternatively, the display 2 could be clipped into the 
dial plate 1. The dial plate 1 has an optical waveguide" 
7 which is covered with a film 6. The film 6 is used to 
show the scale 3, and to this end may be of translucent 
design, for example. Alternatively, the film 6 may also 
be opaque if the scale 3 is produced by cutouts in the 
film 6. The display 2 is designed as a liquid crystal 
screen and has a front and a rear panel 8, 9. The 
liquid crystal screen is shown here only schematically, 
electrical connections, liquid crystal matter situated 
between the panels 8, 9, and electrodes for driving the 
liquid crystal matter, for example, being omitted from 
the drawing. The panels 8, 9 are each provided with a 
pole filter 10, 11. The pole filter 10 of the front 
panel 8 is arranged in the same plane as the film 6 of 
the dial plate 1 . As a result of this, the display unit 
according to the invention has a smooth surface and is 
particularly easy to read. By virtue of the invention, 
no shadows can be formed if extraneous light impinges 
at the sides on the dial plate 1. In addition, light 
sources 12, 13 are respectively arranged behind the 
display 2 and the optical waveguide 7 of the dial plate 
1. As a result of this, the dial plate 1 and the 
display 2 can be backlit independently of one another. 

Figure 3 shows a further embodiment of the 
display unit according to the invention, in which the 
dial plate 1 and the display 2 are covered by a common 
film 14. The film 14 is designed as a pole filter of 
the front panel 8 of the display 2, and at the same 
time as a scale 3 of the dial plate 1, as shown in 
Figure 1 . 



Figure 4 shows a further embodiment of the 
display unit according to the invention, in which a 
rear panel 15 of the display 2 has larger dimensions 
than a front panel 16 and is bonded to the back of the 
optical waveguide 7 of the dial plate 1. The optical 
waveguide 7 of the dial plate 1 has a thickness 
corresponding to that of the front panel 16 of the 
display 2. This means that the display 2 and the dial 
plate 1 have a common smooth surface for an observer. 

Figure 5 shows an embodiment of the display 
unit according to the invention in which a support 
element 17 is arranged behind the dial plate 1. A front 
panel 18 of the display 2 is fastened on the support 
element 17. As in the embodiment in Figure 4, the front 
panel 18 of the display 2 has a thickness corresponding 
to that of the optical waveguide 7 of the dial plate 1. 

If it is undesirable or unnecessary to 
backlight the dial plate, e.g. because f rontlighting is 
chosen, then the optical waveguide 7 in the 
abovementioned exemplary embodiments may be replaced by 
a support component which does not conduct light, e.g. 
a plate or a frame. 

Figure 6 shows an embodiment in which a dial 
plate 1 is connected to a front pole filter 25 of a 
liquid crystal screen 2 so as to form a single 
component. In this instance, for example, a dial plate 
film 26 may be designed overall as a pole filter 
printed with display symbols and/or a scale. Clipped or 
bonded into a cutout in a support or optical waveguide 
7 of the dial plate 1 is a frame 19, which holds a 
front panel 21, a back panel 22, a back pole filter 
and a conductive rubber element 20 used for making 
electrical contact. On the dial plate side, the frame 
19 forms a lightproof channel 24, so that operation of 
the liquid crystal screen 2 is not impaired by light 
which is incident from the side; this is because the 
front pole filter 25 is a constituent part of the 
display designed as a liquid crystal screen, but is 
spaced apart from the other constituent parts by the 
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channel 24 of the frame 19. Without the front pole 
filter 25, the liquid crystal screen would not be able 
to operate. The order of magnitude of the depth of the 
channel 24, i.e. the order of magnitude of the spacing 
5 between the front pole filter 25 and the front panel 
21, is a few millimeters. 

The embodiment shown in Figure 6 enables the 
display 2 to be held in a very robust and vibration- 
resistant manner, whilst nevertheless ensuring that the 
10 dial plate 1 is easy to read. By coloring the dial 
plate 1 dark gray or black, it is possible to achieve a 
so-called black-panel effect, which improves 
discernibility and prevents reflections. 




